Nuclear Exosome Targeting Complex Core Factor Zcchc8 Regulates the Degradation of LINE1 RNA in Early Embryos and Embryonic Stem Cells.
The nuclear exosome targeting (NEXT) complex is responsible for specific nuclear RNA degradation in mammalian cells. However, its function in development remains unknown. Here, we find that the depletion of a central factor of the NEXT complex, Zcchc8, in mouse results in developmental defects, a shortened lifespan, and infertility. We find that Zcchc8-deficient embryonic stem cells (ESCs) exhibit proliferation abnormalities and reduced developmental potencies. Importantly, the transcripts of retrotransposon element LINE1 are found to be targeted by Zcchc8 and degraded by a Zcchc8-mediated mechanism. We further find that sustained expression of higher levels of LINE1 RNA is detected in maternal Zcchc8-depleted oocytes and embryos. Zcchc8-depleted oocytes show higher chromatin accessibility and developmental defects in both meiotic maturation and embryogenesis after fertilization. Collectively, our study defines Zcchc8-mediated RNA degradation as an important post-transcription regulation of LINE1 transcripts in early embryos and ESCs, which play vital roles in the pluripotency and early development.